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[57] ABSTRACT 
The distributor has a plurality of distribution channels 
with outlet openings in the lower region for expelling 
streams of liquid against opposed impact walls in order 
to form descending liquid ?lms on the impact walls. 
The impact walls are spaced from the side walls of the 
channels by a distance greater than the thickness of the 
liquid ?lm formed on the impact walls. The kinetic 
energy of the liquid streams is relied upon to form the 
liquid ?lm in parabolic-like shapes. Screening walls may 
also be disposed in opposition to the impact walls to 
preclude the entrainment of liquid in the rising vapor 
phase. 

15 Claims, 10 Drawing Sheets 
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DISTRIBUTOR FOR DISTRIBUTING LIQUID IN 
AN EXCHANGE COLUMN 

This invention relates to a distributor for distributing 5 
liquid in an exchange column such as mass exchange 
columns and heat exchange columns. 

Heretofore, various types of distributors have been 
known for the distribution of liquids over the cross-sec 
tion of an exchange column. Such columns generally 10 
have exchange packings therein which are of various 
shapes, sizes and constructions. For example, the pack 
ings may consist of ordered packings, for example, of 
corrugated, lamella-like elements. In other cases, the 
exchange packing may consist of irregular pourings of 15 
?llers, for example, Raschig rings or a combination of 
vertical channels arranged in parallel relationship with 
the spaces therebetween ?lled with ?llers where the 
individual channels have a large diameter or built as 
so-called ?lm columns where the diameter of the chan 
nels is small. 
Such columns have been used, for example, for distil 

lation, recti?cation, extraction, absorption, and isolation 
of isotopic elements from a substance based on chemical 
exchange reactions as well as heat exchange between a 25 
liquid and a vapor gaseous medium. 
Of the known types of liquid distributors, a few 

known and frequently used types are discussed below. 
In one case, the liquid distributors have been con 

structed with hole or sieve bottoms with a large number 30 
of uniformly arranged perforations or perforated noz 
zles with over?ow systems. This construction, how 
ever, has a disadvantage in that the construction covers 
a large cross section of the column in order to achieve 
a somewhat uniform liquid distribution over the entire 35 
column cross section. Further, despite the provision of 
vapor chimneys and a possible gap between the distrib 
utor and a column wall, the cross section for the passage 
of vapor is greatly narrowed. This, in turn, leads to a 
large pressure drop. In order to improve on this, lateral 
tubules have been proposed; however, while the mea 
sure increases the uniformity of the liquid distribution, 
the rather large pressure drop of the vapor is only de 
creased to a small degree. 
A further known construction is in the form of a 45 

so-called box or tubular distributor (pipe manifold) with 
perforations on the underside for the flow of liquid. 
However, these distributors have a substantial disad 
vantage in that the liquid may only flow out below the 
boxes or pipes. As a result, there is a concomitant de- 50 
mand for a large number of boxes or pipes for a fine 
distribution of the liquid to be possible. This, on the one 
hand, effects a large pressure drop on the vapor side, 
and, on the other hand, in terms of construction is very 
elaborate. 55 

It has also been known that with the ?rst mentioned 
construction, the separation effect, and, in the last men 
tioned structure, the heat transfer effect, depend signi? 
cantly on a uniform and ?ne distribution of the liquid on 
the surface of an exchange packing. 
German Pat. No. 2752391 describes a distribution 

arrangement consisting of U-shaped parallel channels 
which are open at the top and which have V-shaped 
slits forming outlet openings at the upper edge of the 
upright walls of the channels for the liquid. In addition, 65 
continuous guide walls are located in opposition to the 
liquid outlet openings at a close distance. The gap be 
tween the channel walls and the guide walls is of such a 

40 

2 
size that the liquid expelled from the U-shaped channels 
?lls the gap. The liquid is quasi-“squeezed” in the gap so 
that a broad liquid stream originates. Further, the guide 
walls are described as projecting beyond the side walls 
of the channels and as being provided with over?ow 
slits so that, given high pressure, the liquid accumulat 
ing in the gap can ?ow off through these slits. In order 
to achieve ?ow-off, even of small liquid quantities in 
this way, a wire mesh or expanded mesh is arranged so 
that, due to the occurring capillary forces in connection 
with the dynamic pressure building up at the outlet 
openings immediately behind them, transverse distribu 
tion of the liquid takes place. 
However, the described distributor has a number of 

signi?cant disadvantages. First, the distance of the 
guide walls from the walls of the channel must be pre 
cisely regulated according to the liquid load and a 
change of operating conditions requires interruption of 
operation. Second, since the gap width is smaller than 
the outlet openings by one order of magnitude and the 
gaps, in addition, may even contain wire mesh or ex 
panded mesh, the danger of contamination, and, conse 
quently the danger of stopping-up, is great. Moreover, 
the known construction is essentially an over?ow sys 
tem which makes the construction extremely sensitive 
to being placed in a slanted position. 

Still further, the liquid penetrating into the gap has a 
relatively low penetration rate since the accumulation 
height of the outlet openings in the channel walls is 
relatively low and the over?ow rate is a function of this 
accumulation height. 

Accordingly, it is an object of the invention to pro 
vide for a uniform distribution of a liquid in an exchange 
column. 

It is another object of the invention to provide for a 
high distribution quality which is largely independent 
of the liquid load. 

It is another object of the invention to provide a 
simpli?ed construction of distributor for reliably dis 
tributing liquid in a uniform manner into an exchange 
column. ‘ 

Brie?y, the invention provides a liquid distributor for 
an exchange column which includes a plurality of distri 
bution channels for receiving a liquid each of which has 
a pair of vertically disposed side walls, a plurality of 
ori?ces or openings extending laterally from a lower 
region of at least one side wall of a distribution channel 
for expelling streams of liquid laterally from the side 
wall and a plurality of guide walls each of which is 
spaced from a side wall of a respective distribution 
channel for impacting of a liquid stream thereon and 
formation of a downwardly flowing ?lm on the guide 
wall. In accordance with the invention, each guide wall 
is spaced from a respective side wall a distance greater 
than the thickness of the ?lm of liquid thereon. 

In this construction, the kinetic energy of an expelled 
liquid jet is utilized for spreading the liquid on the guide 
wall which, in this case, functions as an impact wall. 
Each guide or impact wall of the distributor may be 

secured along an upper edge to a respective side wall of 
a channel in order to prevent an upward flow of vapor 
therebetween, particularly, with entrained liquid. In 
addition, a screening wall may be connected to the side 
wall of a channel in spaced parallel relation to an op 
posed guide or impact wall. This also serves to prevent 
entrainment of the liquid by an “ascending vapor partic 
ularly at high vapor rates. 
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These and other objects and advantages of the inven 
tion will become more apparent from the following 
detailed description taken in conjunction with the ac 
companying drawings wherein: 
FIG. 1 illustrates a schematic view of an exchange 

column employing a distributor in accordance with the 
invention; 
FIG. 2a illustrates a part-perspective view of a dis 

tributor constructed in accordance with the invention; 
FIG. 2b illustrates a cross sectional view of the part 

of the distributor illustrated in FIG. 20; 
FIG. 20 illustrates a side view of the distributor part 

illustrated in FIG. 2a; 
FIG. 3a illustrates a part-perspective view of a modi 

?ed distributor employing a screening wall in accor 
dance with the invention; 
FIG. 3b illustrates an end view of the distributor part 

illustrated in FIG. 3a; I 
FIG. 3c illustrates a side view of the distributor part 

illustrated in FIG. 30; 
FIG. 4a illustrates a part-perspective view of a modi 

?ed distributor employing vertical pairs of outlet open 
ings in accordance with the invention; 
FIG. 4b illustrates an end view of the distributor part 

illustrated in FIG. 4a; 
FIG. 40 illustrates a side view of the distributor part 

illustrated in FIG. 4a; 
FIG. 5a illustrates a part-perspective view of a modi 

?ed distributor employing pairs of outlet openings and a 
screening wall; 
FIG. 5b illustrates an end view of the distributor part 

of FIG. 5a; 
FIG. 5c illustrates a side view of the distributor part 

of FIG. 50; 
FIG. 6a illustrates a side view of a modi?ed distribu 

tor having a guide wall with a corrugated lower end in 
accordance with the invention; 
FIG. 6b illustrates an end view of the distributor part 

of FIG. 60; 
FIG. 7 illustrates a side view of a modi?ed guide wall 

having a plurality of openings in the lower end in accor 
dance with the invention; and ' 
FIG. 8 illustrates a side view of a guide wall having a 

serrated lower edge in accordance with the invention. 
Referring to FIG. 1, the exchange column is in the 

form of a recti?cation column 1 having mass exchange 
packings 2 with an ordered structure, such as described 
in Swiss Patent No. 398,503, mounted therein. In addi 
tion, liquid in?ow and out?ow ducts as well as gas or 
vapor in?ow and out?ow ducts 3, 6 are connected to 
the column 1 in known manner. As indicated, the liquid 
in?ow duct 3 is connected to a distributor for feeding 
liquid thereto. This distributor includes a main channel 
7 which is opened at the top which serves to feed the 
liquid under gravity to a plurality of parallel distribu 
tion channels 8 which are of U-shape and are opened at 
the top. In addition, a guide wall 9 is secured to a side 
wall of each distribution channel 8 for purposes as de 
scribed below. 

Referring to FIGS. 20, 2b, and 2c, wherein like refer 
ence characters indicate like parts as above, each distri 
bution channel 8 which may also be in the form of a 
tube has a guide or impact wall 9 located in a lower 
region. In addition, each impact wall 9 is secured along 
an upper edge, for example by bending in of the impact 
wall 9, to the side wall of a channel 8 to prevent an 
upward ?ow of vapor therebetween. This has the ad 
vantage that no liquid can be entrained upwardly by the 
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4 
rising vapor or gas in the column. As illustrated, each 
impact wall 9 has a ?at uninterrupted portion which 
extends downwardly below the lower edge of the asso 
ciated distribution channel 8. 

In principle, the gap formed by the wall of the chan 
nel 8 and the impact wall 9 may be closed at the ends by 
suitable walls (not shown) in order to prevent entrain 
ment of the liquid in the upward flow of vapor. 
As illustrated, a plurality of openings 10 are disposed 

in the lower region of at least one side wall of the distri 
bution channel 8 for expelling streams of liquid laterally 
form the wall against the opposed impact wall 9. For 
purposes of simplicity, only one such opening in the 
form of a circular ori?ce which faces laterally from the 
side wall of the channel 8 is illustrated. 
Each liquid stream ?ows from the opening 10 at a 

relatively high rate and strikes the impact wall 9 for 
distribution thereon into a parabolic shape to form a 
downwardly ?owing ?lm thereon. In this respect, the 
kinetic energy of the expelled liquid stream is used for 
distribution. As illustrated in FIG. 2b, the impact wall 9 
is spaced from the respective side wall of the channel 8 
by a distance greater than the thickness of the ?lm of 
liquid on the impact wall 9. In addition, each opening 10 
has a transverse dimension less than the distance be 
tween the impact wall 9 and the respective side wall of 
the channel 8. For example, the diameter-of the ori?ce 
is less than the distance between the impact wall 9 and 
the side wall of the channel 8. 
Although each channel 8 is shown with a single im 

pact wall, impact walls may be arranged on both sides 
of the channel 8. 

Referring to FIGS. 3a, 3b and 3c, wherein like refer 
ence characters indicate like parts as above, a screening 
wall 11 may be connected at a lower end of a side wall 
of a distribution channel 8 in depending relation and in 
parallel relative to an opposed impact wall 9. This con 
struction provides an even better prevention of liquid 
entrainment by the rising vapor, especially at high 
vapor rates. 

Referring to FIGS. 40, 4b, 4c, wherein like reference 
characters indicate like parts as above, the outlets 10a, 
10b may be arranged in vertical pairs. This permits the 
distributor to sweep over a wide range of load states. In 
two stage distributors, it can be expedient if the liquid 
from the upper and lower row of openings 10a, 10b 
strike separate impact walls not shown) arranged next 
to each other to spread thereon. 

Referring to FIGS. 5a, 5b, and 50, wherein like refer 
ence characters indicate like parts as above, a distribu 
tor may be constructed with an impact wall 9, a screen 
ing wall 11 and pairs of vertically arranged openings 
10a, 10b. 

Referring to FIGS. 60 and 6b, each impact wall 9 
may be provided with a corrugated lower region hav 
ing horizontally disposed corrugations in order to fur 
ther laterally distribute the descending ?lm of liquid 
uniformly across a column cross-section. 

Referring to FIG. 7, the lower region of an impact 
wall 9 may be provided with a plurality of holes for 
lateral distribution of the liquid of the ?owing ?lm. 

Referring to FIG. 8, each impact wall 9 may also be 
provided with a serrated lower edge 14 in order to 
permit better dripping of the liquid. 
With the construction of the distributor described 

above, a good mechanism of action is achieved because 
spreading of the liquid on the impact wall even within a 
very large range of the inlet supply level of, for exam 
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ple, 50 to 20C millimeters (mm) changes surprisingly 
little as is evident from the following measurement data. 

Outlet hole diameter = 
Impact wall distance = 
Impact wall height = 

6 millimeters (mm) 
12 millimeters (mm) 
fall (height) of liquid 
from hole to packing 
surface = 120 millimeter (mm) 
liquid strip length = 
b millimeters (mm) 

Accumulation height in the side channel = 
h millimeters (mm) 

Test medium = 98% ethanol 

Liquid Film width = 

h (mm) b (mm) 

50 132 
80 152 
120 160 
160 166 
200 180 

It is apparent in the above measurement data that, at 
a reduction of the inlet supply level by the factor 4, the 
spreading area decreases only by 27%. 

In an arrangement built according to the invention, 
the same degree of ?neness of liquid distribution can be 
achieved with a number of liquid outlet openings 
smaller by orders of magnitude compared to conven 
tional liquid distributors, for example box or pipe dis 
tributors. The liquid outlet openings can be correspond 
ingly large so that an arrangement constructed accord 
ing to the invention is considerably less sensitive to 
contaminations. 

If the distributor is used together with an ordered 
packing, the distributor is best oriented so that the dis 
tributor channels, or arms, are arranged perpendicular 
to the main spreading direction of the packing layers 
below the distributor. 
The number of distributor arms which can be tubular 

or channel-shaped, can —in comparison to the conven 
tional liquid distributors-be considerably reduced. 
This enlarges the free vapor passage cross-section so 
that the pressure losses in the vapor phase are reduced. 

Furthermore, the distributor can be manufactured 
corresponding to the particular applications in a simple 
manner of standard parts. 
The invention thus provides a liquid distributor 

wherein the liquid expelled through the openings of the 
channel walls exits with high momentum and is to dis 
tributed under impact in a parabolic manner on the 
impact wall for subsequent delivery in a uniformly dis 
tributed manner to a packing below. The liquid distribu 
tion effects an extremely ?ne distribution of the liquid 
with a signi?cantly small number of openings as com 
pared to conventional liquid distributors having open 
ings of relatively large diameter. Further, the liquid 
distributor is particularly insensitive to contamination. 
The invention further provides a distributor which 

can be made of relatively simple parts and which can be 
retro?tted into existing structures. 
The invention further provides a distributor which 

can be used with various types of exchange columns 
and with various types of packings whether of the or 
dered type or random or combinations thereof. 
What is claimed is: 
1. A distributor for distributing liquid in an exchange 

column comprising 
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6 
a plurality of distribution channels for receiving a 

liquid, each said channel having a pair of vertically 
disposed side walls; 

a feeding device for feeding liquid to said distributors; 
a plurality of orifices in a lower region of at least one 

side wall of a distribution channel adapted to expel 
streams of liquid laterally away from said side wall 
during normal operation; and 

a plurality of impact walls, each said impact wall 
having a ?at uninterrupted portion spaced for im 
pacting of a liquid stream thereon and formation of 
a downwardly ?owing ?lm on said impact wall, 
each said impact wall being spaced from a respec 
tive side wall a distance greater than the thickness 
of the ?lm of liquid thereon. 

2. A distributor as set forth in claim 1 wherein each 
ori?ce has a transverse dimension less than said distance 
between an impact wall and a respective side Wall. 

3. A distributor as set forth in claim 1 wherein each 
impact wall is secured along an upper edge to a respec 
tive side wall to prevent an upward flow of vapor there 
between. 

4. A distributor as set forth in claim 1 which further 
comprises a plurality of screening walls, each said 
screening wall being connected at a lower end of a 
respective side wall of a distribution channel in depend 
ing relation and in parallel relation to an opposed im 
pact wall. 

5. A distributor as set forth in claim 4 wherein each 
screening wall and an opposed impact wall are con 
nected along opposite vertical sides to prevent a lateral 
flow of vapor from therebetween. ' 

6. A distributor as set forth in claim 1 wherein at least 
one impact wall has a plurality of holes in a lower re 
gion for lateral distribution of the liquid of said ?owing 
?lm. 

7. A liquid distributor for an exchange column com 
prising 

a plurality of parallel distribution channels, each said 
channel having a U-shaped cross-section for re 
ceiving a ?ow of liquid under gravity and a pair of 
vertical side walls, a plurality of ori?ces in a lower 
region of at least one side wall adapted to expel 
streams of liquid laterally away from said side wall 
during normal operation; and 

a plurality of ?at uninterrupted impact walls, each 
said impact wall being spaced from a side wall of a 
respective distribution channel for impacting of a 
liquid stream thereon and formation of a down 
wardly flowing ?lm on said impact wall, each said 
impact wall being spaced from a respective side 
wall a distance greater than the thickness of the 
?lm of liquid thereon and being secured along an 
upper edge to an intermediate portion of a respec 
tive side wall to prevent an upward flow of vapor 
therebetween. 

8. A distributor as set forth in claim 7 wherein each 
opening is of circular shape with a diameter less than 
said distance between an impact wall and a respective 
side wall. 

9. A distributor as set forth in claim 7 which further 
comprises a plurality of screening walls, each said 
screening wall being connected at a lower end of a 
respective side wall of a distribution channel in depend 
ing relation and in parallel relation to an opposed im 
pact wall. 
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10. A distributor as set forth in claim 7 wherein said 
openings are disposed in vertical pairs in said one side 
wall. 

11. A distributor as set forth in claim 7 wherein said 
impact wall has a corrugated lower region having hori 
zontally disposed corrugations. 

12. A distributor as set forth in claim 7 wherein said 
impact wall has a serrated lower edge for dripping of 
the liquid therefrom. 

13. In combination 
an exchange column; 
at least one exchange packing disposed in and across 

said column; and 
a liquid distributor above said packing for distributing 

a liquid thereto, said distributor having a plurality 
of parallel distribution channels, each said channel 
having a U-shaped cross-section for receiving a 
?ow of liquid under gravity and a pair of vertical 
side walls, a plurality of openings in a lower region 
of at least one side wall of a distribution channel 
adapted to expel streams of liquid laterally away 
from said side wall during normal operation and a 
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8 
plurality of impact walls, each said impact wall 
having a flat uninterrupted portion spaced from a 
side wall of a respective distribution channel and 
extending downwardly beyond said respective 
distribution channel for impacting of a liquid 
stream thereon and formation of a downwardly 
?owing ?lm on said impact wall, each said impact 
wall being spaced from a respective side wall a 
distance greater than the thickness of the ?lm of 
liquid thereon. 

14. The combination as set forth in claim 13 wherein 
each impact wall is secured along an upper edge to a 
respective side wall to prevent an upward ?ow of vapor 
therebetween. 

15. The combination as set forth in claim 13 which 
further comprises a plurality of screening walls, each 
said screening wall being connected at a lower end of a 
respective side wall of a distribution channel in depend 
ing relation and in parallel relation to an opposed im 
pact wall. - 

i * ill * 1i 
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